Accumulation of carotenoids in structural and regulatory mutants of the bacterium Myxococcus xanthus.
Accumulation of carotenoids in Myxococcus xanthus is absolutely dependent on illumination with blue light. We report the analysis of the carotenoids of dark- and light-grown cultures of the wild type and several previously characterized mutants. A carR mutant produces the same carotenoids in the dark as the wild type grown in the light. This agrees with previous evidence indicating that the carR gene codes for a general negative regulator of the system. A cis-dominant mutation in the gene carA causes constitutive expression of the light-inducible gene carB, which is linked to carA. In the dark, the carA mutant produces high levels of phytoene, the first C40 colourless carotenoid precursor; in the light, it produces the same carotenoids as the wild type. Since a mutation in carB blocks accumulation of phytoene, we propose that carB, and probably other linked genes also controlled by carA, code for enzymes involved in the synthesis of phytoene. This is virtually the only carotene accumulated by strains mutated in the gene carC, which is unlinked to the others. Thus carC codes for phytoene dehydrogenase, the enzyme that converts phytoene into coloured carotenoids. The results presented here also provide evidence for control of carotenogenesis by an endproduct that is independent of the blue light effect.